Hepatocellular carcinoma (HCC) is the fifth most common solid tumor and the third most common cause of cancer-related mortality every year. Infections with hepatitis B virus (HBV) and hepatitis C virus (HCV) are some of the major risk factors for cirrhosis and HCC development.\[[@ref1]\] Many etiologic factors and molecular biology of HCC were studied in the recent years.\[[@ref2][@ref3][@ref4]\] Galectins are members of a newly defined and growing family of the animal lectins. They play an essential role in the function and development of multicellular organisms, including development, differentiation, cell-cell adhesion, cell-matrix interaction, growth regulation, apoptosis, RNA splicing, and tumor metastasis.\[[@ref5]\] Galectin-3 is the most extensively studied. Oncogenic and viral stimulation can change galectin-3 expression and galectin-3 increases in several human tumors. Galectin-3 is a nonintegrin β-galactoside-binding lectin (also known as Mac-2, CBP-35, CBP-30, IgEBP, RL-29, L-29, L-31, L-34, and LBL) with an estimated molecular weight varying between 26,200 and 30,300 Da. These molecules are expressed by macrophages, neutrophils, mast cells, and Langerhans cells, and exhibit pleiotropic biological function, playing a key role in many physiological and pathological processes.\[[@ref6]\] In many studies, galectin-3 overexpression was demonstrated in cancer tissues and use of it in case of differentiation between benign and malign tissue was emphasized in the study.\[[@ref6][@ref7][@ref8][@ref9][@ref10]\]

Hsu *et al*.\[[@ref11]\] demonstrated that normal hepatocytes do not express galectin-3, but this protein can be present in HCC. The investigation revealed that galectin-3 expression in HCC is independent of whether the patient had prior HBV infection. It was found that focal regenerating nodules of cirrhotic tissue also express galectin-3.\[[@ref11]\] A study by Matsuda *et al*., showed that galectin-3 expression was involved in the tumor progression and related to the tumor prognosis of HCC.\[[@ref12]\]

In this study, we aimed to compare serum galectin-3 levels in three patient groups with chronic hepatitis (HBV, HCV), hepatic cirrhosis secondary to HBV or HCV, and HCC secondary to HBV or HCV and evaluate the role of galectin-3 during HCC progression.

PATIENTS AND METHODS {#sec1-1}
====================

In 2009--2011, 65 patients (HCC: 19 patients, cirrhosis: 22 patients, and chronic hepatitis B or C: 24 patients) were included in this study. Blood samples were taken after 10 h of fasting from antecubital vein into vacuum and gel seperator tubes and centrifuged 3000 ×g for 10 min. Subsequently, all serum samples were divided into aliquotes and frozen and preserved at −80°C until test time. At the same time when blood samples were obtained, whole blood count (hemoglobin (hb), white blood cell (WBC), platelet (plt)), liver function tests (aspartate aminotransferase, AST; alanine aminotransferase, ALT; gamma-glutamyl transferase, GGT; alkaline phosphatase, ALP), and prothrombin time (PT) were also studied. The study was approved by the local ethical commitee of the hospital.

Serum galectin-3 levels in different liver diseases (HCC, cirrhosis, and chronic hepatitis B and C) were measured with enzyme-linked immunosorbent assay (ELISA) according to manufacturer\'s instructions (eBioscience, Inc, CA, USA). All results are given as ng/mL.

All data were recorded in "Excel XP for windows." Statistics were performed using SPSS 16.0 for Windows. For comparison of the means of two groups, Student\'s *t*-test was used and a *P* \< 0.05 was considered as significant.

RESULTS {#sec1-2}
=======

There were 65 patients (HCC: 19 patients, cirrhosis: 22 patients, and chronic hepatitis B or C: 24 patients) in this study. All patients with HCC did not have metastatic diseases, their diseases were limited to liver. Male/female ratios were 11/8, 13/9, and 9/15, respectively. The median age was 63.47 ± 9.96 in HCC and 63.45 ± 10.83 in the cirrhosis group. In the chronic hepatitis group, median age was 37.88 ± 12.52. The demographic features and laboratory values are given in [Table 1](#T1){ref-type="table"}. AST, ALT, GGT, and ALP levels were statistically different in each group. They were found to be highest in HCC compared with low levels in chronic hepatitis group.

###### 

The demographic features and laboratory levels of all patients
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The mean galectin-3 levels were 4.61 ng/mL (±2.32) in HCC patients, 5.68 ng/mL (±2.2) in cirrhotic patients, 1.98 ng/mL (±1.50) in chronic viral hepatitis group. There was no statistical difference between HCC and cirrhotic patients (*P* = 0.5) in case of galectin-3 serum levels but chronic hepatitis group statistically compared with cirrhosis and HCC (*P* \< 0.001, *P* = 0.002, respectively) \[[Table 2](#T2){ref-type="table"} and [Figure 1](#F1){ref-type="fig"}\].

###### 

Serum galectin-3 levels according to patient group
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![Serum galectin-3 levels according to diseases](SJG-21-47-g003){#F1}

When we evaluated galectin-3 levels in HCC patients, it was found to be 3.92 ng/mL in HCC secondary to hepatitis B, 5.37 ng/mL in HCC secondary to hepatitis C. It seemed to be low in HCC secondary to HBV, but this difference was not statistically significant (*P* = 0.201, [Table 3](#T3){ref-type="table"}). In case of cirrhotic patients, galectin-3 levels were 4.27 and 7.11 ng/mL in patients with cirrhosis secondary to HBV and HCV, respectively. This difference was found to be statistically significant (*P* = 0.03, [Table 4](#T4){ref-type="table"}).

###### 

Galectin-3 levels in HCC patients according to viral etiology
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###### 

Galectin-3 levels in patients with cirrhosis according to viral etiology
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DISCUSSION {#sec1-3}
==========

Galectins are an ancient family of carbohydrate-binding proteins found in multicellular organisms from fungi to mammals. Galectin-3 is a nonintegrin β-galactoside-binding lectin that has a role in tissue homeostasis and cancer progression. This protein is expressed in a variety of tissues and cell types and mainly found in the cytoplasm. Galectin-3 exhibits pleiotropic function, playing a key role in many physiological and pathological processes.\[[@ref13]\] Increased galectin-3 expression was found to be related with cellular motility and extracellular matrix invasion, thus related with tumor metastasis.\[[@ref14][@ref15]\] Matarrese *et al*.\[[@ref16]\] showed that overexpression of galectin-3 can cause mitochondrial homeostasis and protect the cell from damage and apoptosis.

Although galectin-3 is minimally expressed in normal hepatocytes, it was found to be significantly highly expressed in the liver biopsies of patients with HCC or hepatic cirrhosis. Further investigation showed that galectin-3 expression in HCC is independent of whether the patient had prior HBV infection or not. In this study, 14 of 18 HCC cases from HBV-negative patients and 5 of 7 cases from HBV patients demonstrated positive galectin-3 immunohistochemistry. In addition, galectin-3 was abundantly expressed in cirrhotic liver in peripheral distribution within regenerating nodules, which may be a result of the high mitotic index.\[[@ref11]\]

In another study, Matsuda *et al*.\[[@ref12]\] studied galectin-3 expression in HCC by immunohistochemical analysis from specimen and also studied serum level of galectin-3 by ELISA. It was found to be statistically correlated with histological differentiation and vascular invasion. They concluded that galectin-3 expression was involved in the tumor progression and related to the prognosis of HCC.\[[@ref12]\]

In our study, serum galectin-3 levels were found to be significantly higher in HCC and cirrhosis than in chronic viral hepatitis. Our results were correlated with the literature. We also observed that galectin-3 levels were higher in HCV-related cirrhosis and HCC compared with HBV, but this was only statistically significant in the HCV-related cirrhotic patient. This may be explained by low number of patients. This was the main limitation of our study. Another limiting aspect of this study was the age difference between the study groups. The chronic viral hepatitis group consisted of younger cases than the other two groups, respectively. This may be due to difficulty in finding hepatitis carrier patient in older age group. However whether galectin-3 improves with age or not, has not been shown in any study.

In this study, we preferred chronic hepatitis B and C patients as control group. Healthy individuals who were not exposed to hepatitis were not included. However, no studies have been conducted so far to measure changes in galectin-3 levels in case of hepatitis carriers in whom liver fibrosis or carcinogenesis has not begun, compared with healthy subjects.

In conclusion, serum galectin-3 levels in patients with chronic HBV or HCV may be guiding us about progression to cirrhosis or HCC and prognosis of the disease. Especially, galectin-3 levels may be more pronounced in case of HCV. In these patients, if galectin-3 levels were found to be high, serum alpha-feto protein level and ultrasonographic examination could be repeated at more frequent intervals. This may also guide us in terms of the treatment plan. However, whether serum galectin-3 level is a prognostic indicator or not, should be supported by further randomized trials.
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